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2. 根箱盆栽五个月后，由于受到秋茄幼苗根系活动的影响， Cd 总量与可



























mg·kg-1的Cd处理下升高，在25、50、100 mg·kg-1 Cd处理下降低； 12.5 mg·kg-1 Cd
处理对脱氢酶活性的影响不大，25 mg·kg-1 Cd处理下促进其活性升高，而50，100  
mg·kg-1 的Cd处理则抑制其活性。过氧化物酶在各Cd处理下的活性显著升高，在


































The microbes living in the complex region of rhizosphere influence the plant 
health and play an important role in the bioavailability of heavy metals in mangrove 
habitats, but effects of heavy metals on microorganisms in rhizosphere of mangroves 
are currently unknown. In this paper, mangrove (Kandelia candel (L.)) seedlings were 
cultivated in the rhizobox under different cadmium (Cd) concentrations. The 
microbial biomass carbon,  microbial biomass nitrogen , the activities of urease, 
phosphotase, β-glucosidase, dehydrogenease and perosidase between plant 
rhizosphere and bulk sediment were studied after five months cultivation, in an 
attempt to understand the eco-toxicology effects of Cd stress on the rhizosphere 
environment of mangroves. The results were as follow: 
1. The content of DTPA-extractable Cd was increased with the increasing total 
Cd contents, and the extractability of Cd was promoted from 13.4% to 86.6%, 
indicating the fixation of Cd by the mangrove soil was decreased with the increasing 
Cd contents，thus the bioavailability of Cd followed the Cd pollution gradient. 
2. After five months cultivation, the contents of DTPA-extractable Cd and total 
Cd in different rhizobox zones were change. In the control and 12.5 mg kg-1 Cd 
treatments, the contents of total Cd in the rhizosphere zones were lower than other 
zones, especially than the bulk soil zones, while this phenomenon was not significant 
in higher Cd treatments. The contents of DTPA-extractable Cd differ in different 
sediment zones. Under the same Cd concentration, DTPA-extractable Cd contents in 
rhizosphere were lower than other zones. 
3. The pH values under Cd stress were lower than the control, and were 
decreased with the increasing Cd contents. The pH values of the rhizosphere zones 
were lower than bulk soil zones by 0.3 to 0.5. 
4. The contents of soil microbial biomass C were increased under 12.5 mg·kg-1 
Cd treatment, and decreased under 25, 50, 100 mg·kg-1 Cd treatments, while the 
contents of microbial biomass N were decreased with the increasing Cd contents, and 
reached its minimum value under 100 mg·kg-1 treatment. The microbial biomass C:N 
ratios in all Cd treatments were higher that in the control. 
5. With the increase of the Cd contents, the activities of the urease and 
phosphatase were decreased; The activities of the β-glucosidase and dehydrogenease 
were promoted at first and then decreased: β-glucosidase activity was increased by 
12.5 mg·kg-1 Cd treatment and decreased by 25, 50, 100 mg·kg-1 Cd treatments;  12.5 
mg·kg-1 Cd content had little effect on dehydrogenease activity , while 25 mg·kg-1 Cd 
content stimulated and 50, 100 mg·kg-1 Cd contents inhibited its activity. Perosidase 
activities were increased significantly under all Cd treatments, and reached the highest 
value under 12.5 mg·kg-1 Cd stress. 
6. The contents of soil microbial biomass C in the rhizosphere and near 















lowest value of microbial biomass C was occurred in the bulk soil zone. The 
rhizosphere zone had the highest value of soil microbial C and N, but microbial 
biomass N content was decreased at first and then increased with the increasing 
distance from the roots. The near bulk soil zone had the lowest value of microbial 
biomass N. This mainly due to the absorbtion of N by the roots of K. candel, inducing 
the migration of the avalable N in different sediment zones, reduced the available N 
source for the microbes. The microbial biomass C:N ratios in the  near rhizosphere 
and near bulk soil zones were higher than that in the rhizosphere and bulk soil zones. 
7. The activities of soil urease, phosphatase, β-glucosidase, dehydrogenease and 
perosidase in the rhizosphere zones were higher than that in the bulk soil zones. The 
microbial biomass and enzyme activities were increased with the decreasing distance 
from the roots, indicating the rhizosphere effect inducing by the roots promoted the 
activies of rhizosphere microbes and enzymes, which was beneficial to the growth of 
K. candel seedlings. 
8. The microbial biomass was closely related to the activities of urease, 
phosphatase, β-glucosidase and dehydrogenease. The correlation of this parameters in 
the rhizosphere zones was higher than that in the bulk soil zones. The results show 
that the responses of the soil microbial biomass and enzyme activities in the 
rhizospher were more sensitive than that in the bulk soil. It is concluded that 
combining analysis of the soil microbial biomass and the enzyme activities in 
rhizosphere can be applied as sensitive indicator for metal pollutions in mangrove 
wetland. 
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